IT is becoming fashionable to say that full dentures must be constructed, not in accordance with natural laws, but in accordance with mechanical or engineering principles which do not necessarily even approximate to natural laws. To one who does not accept the mechanical conception it would appear that its protagonists, despairing of ever producing an articulator reproducing mandibular movements, have decided that after all it is not necessary or desirable to reproduce them. ]Esop, you may remember, refers to a similar change of thought in the fable of the fox and the sour grapes. It is acknowledged that no mechanical contrivance reproduces exactly the masticatory movements of the mandible. Is there an instrument which produces them at all? The great majority of articulators are constructed on the principle that the opening path of the mandible is, in its first stage, an arc with the resting condyle head as centre, i.e., a simple hinge movement. This is of course quite incorrect, there being no single rotation point or centre in the vertical plane round which opening and closing takes place, but a series of centres. The late Dr. Wadsworth, in the Pacific Dental Gazette, December, 1924, on " Mandibular Movements, Occlusion and Correlation of Orthodontia and Prosthodontia," states that " the first movement is of depression of the lower teeth; the jaw opens and closes round a transverse axis passing through the condylet the condyle remaining seated in the fossa." This fallacy underlies the Gysi articulators ; it is the false major premiss of Stallard's theory of the " anterior component of masticatory force," it is the original blunder in those peculiar misconceptions " spherical articulation " and " balanced occlusions."
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The first movement of the mandible in depression is caused by the drawing forward of the head of the condyle, which, under no circumstances, remains seated in the fossa. But the opening path is of no importance in mastication; it is the closing path which must be considered. Every time the teeth are separated to permit the food to be placed in between them, the condyle heads are in advance of their position of rest, and, in consequence, have to move toward this position when the teeth close together. It will be seen that the theory of rotation in the horizontal plane round a more or less stationary condyle during a side bite is, under these circumstances, impossible, and, in fact, this rotation does not occur in mastication. It is asserted by some writers that the so-called stationary -or resting condyle moves forward, finding a temporary position of rest on the eminentia articularis, and that in the closing movement both condyles travel toward their resting positions by shorter paths and at different rates. There is no evidence to show that this fixation occurs in ordinary masticatory movements. Of course anyone, especially an edentulous person with flat planes instead of teeth, may move into a side bite in such a way that it appears as if the condyle on the resting side had rotated in-but had not moved out of-its fossa. This, however, is not a position met with in ordinary mastication in which the teeth are separated by the forward travel of the condyle heads every time a masticatory movement is made. Side bites or lateral movements have been exaggerated and wrongly described by many writers, and it will be found that in normal masticatory movements the amount of lateral movement is very small, when considered as a masticatory force, a proportion of the apparent lateral movement being utilized to assist the tongue and OCT. -ODONT. 1 ,cheek to place and hold the food in position. Humphries and other writers, obsessed by the phantom of spherical articulation, have stated that the curve of occlusion in anthropoid apes is angular but that in man it is inverted and spherical. But the mandible does not rotate during mastication with a swinging spherical motion, with one condyle stationary or fixed on the eminentia articularis. Every movement is normally either opening or closing, each side travelling along an irregular circular path.
A study of the writings on mandibular movements will show that there is a lamentable lack of scientific accuracy, and that the premises to the arguments are, in many cases absolute assumptions, which may suit the preconceived notions of the investigator, but have no place in such investigation. Dr. E. 0. Kirk1 states that all growth is the result of function. This may be passed for the purpose of this paper, but what can be made of the following passage:-" In this study it is assumed that the upward and backward pull of the temporal muscles is balanced by the upward and forward pull of the masseters and internal pterygoids, whenever these act together as a group, and that their component action is to swing the mandible upward from a depressed position through an arc, the radius of which, as related to the central incisors in the normal skull, is the dimension measured between the median iiicisal point and the condyle axis. It will clarify the approach to an understanding of the principles involved if the curved form of the occlusal area of the mandibular lever is temporarily disregarded in the consideration of the elementary dynamic relations of the mandible to the resistance of the maxillary arcade. The mandibular lever may then be regarded as a straight lever of the tbird order with its fulcrum hinged in the glenoid fossa, and the opposite end terminating at the medial incisal point."
It is difficult to comment adequately on such assumptions. The mandible does not function as a lever of the third class with the condyle head in the glenoid fossa as fulcrum, and no pressure is developed there. The work of Prentice on the temporo-mandibular joint is still quoted as authoritative in America but it is, in the main, absolutely incorrect. The inter-articular fibro-cartilage is vascular, not non-vascular as he states, and it is never perforated. These facts I have frequently demonstrated during the last eight years and it is to be hoped that after the paper by Mr. C. P. G. Wakeley, in the Lancet, 1929 (ii), 543, dealing with the temporo--mandibular joint, they will be accepted. It is extremely unlikely that the so-called " pressure changes" which are supposed to occur normally in the joint ever take place. The mandible is slung into position by the temporal masseter and pterygoid muscles; the ligaments have little influence upon it. These muscles, by their coordinated interaction, move the mandible into the various positions necessary in a balanced and controlled manner. This action is of the reflex type described by Sherrington in the " Integrative Action of the Nervous System," and is different from the conscious movement of opening and closing. This is the cause of one of the great difficulties of ordinary prosthetic work, the patient being unable to reproduce the natural reflex movements to order, or the dentist to record them. During this muscular action every positive action of any muscle group is opposed by the negative action of the opposing groups so that the extremes of any ordinary movement made during unconscious action are exactly balanced. It is necessary to stress the difference between unconscious and conscious or ordered action, the two movements being absolutely different in the majority of cases. The hyoid muscles do not depress the mandible but hold the hyoid bone in its proper positions during the excursions of the mandible. The mandibular movements are not controlled or influenced by the condyle paths but by the positions of the teeth, due regard being paid to the fact that the coordinated muscle action moves the mandible independently into the position desired. I am aware of the fact that the teeth may be in so-called traumatic occlusion: this, however, is not normal and can be remedied. Hanau states that natural mastication is not identical with artificial mastication -that mandibular movements of natural and artificial dentures respectively are not identical. He therefore constructs his articulator with this idea in mind. But what a deplorable conception! Must every unfortunate person alter all the masticatory habits of a lifetime to fit this mechanical idea? Every individual has a mandibular movement and muscular and nervous control of bis own. This can be maintained in the great majority of cases of artificial restoration without any real difficulty, If it is not, and the patient is allowed to develop abnormal movements or habits, a definite disservice, not a service, is being rendered him by the fitting of artificial dentures. If mechanical means were perfect there might be some possible excuse, but there is not even agreement as to what constitutes perfect mechanical reproduction; witness the host of articulators and writers. The majority of mechanical means in use to-day are founded on unproved theories and incorrect assumptions and how can they be expected to bridge successfully the gap between the mechanical articulator and the living mouth?
In 1922, I advocated that the natural teeth which had been extracted should be replaced immediately by artificial ones so that the exact position of the occlusal plane was maintained. This method has been criticized but has not been superseded so far by anything which approaches it for satisfactory results. It has been suggested that it is a temporary expedient only and that there is no permanent benefit; that if the height of the bite is obtained no other information is necessary. It is objected that if the natural teeth are in traumatic occlusion the artificial dentures will not be satisfactory. All these criticisms show a lack of knowledge and experience of the method of immediate replacement. It must be remembered that cases constructed in the manner to be described have been proved successful by many men. They are successful for two reasons: (1) Because the occlusal plane and closing path are correct for that patient, and consequently because the natural pressure on the denture is maintained, tending to keep it in position.
(2) The artificial teeth occupy the same positions as the natural teeth, consequently there is no gross interference with muscle movement or control and the patient is not able to develop any self-consciousness or self-conscious action, a very real difficulty in the majority of cases, if neglected. The appearance of a patient need never be altered for a minute, though if necessary it may be improved.
The method which is adopted is as follows: Study models are taken and cast. The upper posterior teeth are extracted and the bone is trimmed to the desired shape. An impression of the mouth is then taken with the anterior teeth standing. The model is mounted on an articulator with the study model of the lower. The plaster teeth are removed one by one and replaced by artificial ones, the underlying plaster being cut away as if the sockets of the teeth were being removed. The posterior teeth are set up and the case finished. The anterior teeth are extracted and the bone is removed so that the denture may be inserted. If necessary the gum is sutured. The same procedure is followed in the lower. If the plate has to be relined, it is used as a tray in conjunction with plaster or paraffin. It is not necessary to remake unless the original has a gold base or it appears to be desirable to rearrange the teeth or alter the occlusal plane. The plate, with the plaster or paraffin base, is cast and overbites are taken. There is now no fear of any alterati6n taking place during the relining process. When taking the impression great care must be taken to see that the denture is properly inserted and for this reason it is advisable to get the patient to close the teeth together and to open and close the mouth after the impression material has set.
Dentures constructed on these lines are very spectacular. They are efficient; patients appreciate the fact that there is no alteration in their appearance and mouth comfort, and they are certainly no more difficult to construct than ordinary dentures, rather are they easier. It is objected that these dentures merely act as splints and that they rapidly fail to keep the jaws in their relative positions when the underlying bone is absorbed. Even when the bone has not been surgically removed the amount of absorption does not appear to be as great as the ordinary absorption in a mouth which is waiting for dentures, but, when the bone has been correctly removed the amount of absorption is relatively small. I have often seen dentures at the end of six or nine months which still had efficient adhesion and mouths which showed little sign of absorption. I am not concerned with advocating this method for its own sake, and it would be dropped at once if any better could be suggested. But can any other method begin to approach this for results ? I think not. Several papers have been published within the last two or three years on the height of the bite and methods of recording it. I have used a simple method of finding this and recording it for many years as an adjunct to the method of replacement when necessary, but I am not sure if it is not a snare and a delusion. To have a record of the height of the bite in the completely edentulous case may be an inestimable help, but it is only a help in the construction of the mechanical denture. It gives no record of the antero-posterior relation of the jaws, and if this has been altered may not even give a correct reading of the vertical measurement. This is a fact which is not understood, or is forgotten, by many writers; and the neglect of this fact may be the cause of untold misery to patients. The theory of the hinge opening movement of the mandible which I criticized in the first part of this paper is the foundation of this neglect. It is asserted that function keeps the teeth in their proper position, and that when the occlusal plane is altered, i.e., when the length of the upper teeth is reduced, the hinge movement is continued and consequently the chin tends to travel towards the nose. Now if, and when, such a movement occurs, it is secondary to a much more serious movement and one, moreover, much more difficult to recognize. This is a continuation of the backward and upward movement of the condyle into the glenoid fossa. Normally the condyle does not rest in the posterior part of the fossa at any time and for the greater part of the day-the teeth being slightly separated owing to the relaxation of the muscular sling-it is well in advance of its position of rest. Even during vigourous mastication there is no pressure on the fibro-cartilage owing to the interaction and balance of the muscle groups. If pressure developed it would permit the head of the condyle to sink into the fossa a little too far, so that the posterior teeth would catch before the anterior teeth. This does not happen except in rare cases of very abnormal occlusion.
In the normal mouth when teeth are lost, misplaced or worn, so that the level of the occlusal plane is altered, there is a tendency for the condyle to move back. This movement may be of such a nature that it causes deafness. It is usual to say that this is due to pressure on the external auditory meatus. I cannot find any definite evidence to prove or disprove the statement. I do know that deafness can be caused in patients with the greater number of their teeth standing when for some reason or other the condyle has been allowed to slip back. When the posterior teeth are lost this change in the antero-posterior relation is common and deafness often results.
The record of the height of the bite probably gives no indication of this condition. It has been said that with due care the correct bite as regards anteroposterior relationship can be obtained for most patients without much difficulty, whereas the correct height is usually a matter of guesswork. Now I cannot agree about this. If no teeth are standing it is just as difficult to ascertain the one as the other. The antero-posterior relation may appear easier, but what guarantee is there that the condyle head is not in an abnormal position. Does any record of the height of the bite indicate whether or no this relation has altered when the natural teeth are standing? Of course it does not, unless the record has been kept over a period of years and, as I have pointed out, it is doubtful if it can Section of Odontology 1655 be relied on then. If a patient presents himself for dentures and this record is taken it gives no indication as to the previous condition and the operator must perforce guess, though I should prefer to say that he would rely on his judgment and experience to diagnose the condition. It is important to diagnose any such abnormal condition at the outset, for it is possible to plan the work from the earliest stages, so that the condition may be corrected with the least possible disturbance to the patient. Often a considerable change has to be made in the occlusal relations, and it may be a difficult and often impossible task if the teeth are extracted without very complete records being obtained, and if the patient is allowed to develop any further abnormal mandibular movements. With regard to the treatment of the edentulous patient, i.e., the patient about whose occlusal relations there is no available information, I consider that no patient should be allowed to become edentulous without having complete records taken, and further, that no patient should be allowed to go without dentures even for twenty-four hours after the teeth have been extracted. It has been proved possible to replace the natural teeth immediately by artificial ones reproducing the original denture; and it has been proved that these patients retain their natural movements indefinitely and with certainty. Full denture prosthesis must not be considered as the problem of the difficult denture, i.e., the lower that will not stay down or the upper that will not stay up, but it must be considered as facial restoration or reproduction. Facial restoration is an art which every dentist has the privilege of exercising. Mechanical devices have their place in it, but only as an aid. The artist knows the difference between that which is right and that which is wrong; it is a part of bim as it were, and, if it is not a part of him, no amount of mechanical assistance will compensate for the lack of it. The intuitive knowledge which comes from painstaking observation and study is as necessary to the prosthetist as to the sculptor; but how much nobler is the calling of the artist who retains or restores the beauty of the living face.
Di8cu88ion.-Dr. E. W. FISH said that probably one of the most important matters in full denture prosthesis-or in any other prosthesis for that matter-was to have an accurate record of the natural teeth before they were extracted. In clearing a patient's mouth he *proceeded step by step, first removing the posterior teeth of the upper jaw, and then making a partial denture, record being kept of the relationship of the teeth to the denture-and preparing a model containing both the natural teeth and the denture. The result was that the occlusal plane was recorded and retained. A difficulty that arose was that the occlusal plane for many patients when the lost teeth were extracted was not the occlusal plane that existed when they possessed all their teeth. The appearance of the front teeth was always worth retaining and copying, even though it might be necessary to modify it later. On the theoretical question of full denture prosthesis he could not entirely agree with Mr. Charles, who held that there was no pressure on the condyle. The condyle he (the speaker) thought was bound to get a certain amount of pressure. It was necessary to abandon any idea of merely following out the anatomical position of the natural teeth, and to devise the best arrangement possible for the patient's use and comfort. Mr. ARCHER HODGSON said it was his experience that if the denture could be ready to insert as soon as the natural teeth were removed, it was very much more comfortable for the patient, owing to the fact that after extraction there was some loss of sensation through shock.
By the time the shock had worn off and sensation fully returned, the fitting of the denture could not be done so advantageously.
Mr. H. 0. DICKIN asked if Mr. Charles could give more information regarding the interarticular cartilage; and mentioned a case which had been edentulous for seven years with satisfactory complete restoration. At the end of this period neuralgia developed in the left side of the face. No change occurred in centric relation. Careful measurement over a period of a few months showed that the bite in the region of the second left lower molar gradually closed to the extent of three-sixteenths of an inch. Changes in the form of the gum ridges had been negligible throughout. Comfort was restored by opening the bite of the new dentures on the right side by three-sixteenths of an inch. It was found that the alternative procedure of closing the bite on the left side by the same distance was not tolerable, owing to tongue cramming.
Mr. J. G. TURNER, referring to the question of deafness, said that he had not come across any instances.
Mr. J. H. BADCOCK said that on the whole he agreed with Mr. Charles, and had benefited considerably by closely following the lines indicated in the paper. He had not as yet done very much bone trimming, and would be interested to hear the opinion of others on the desirability of the procedure. It was his practice to extract the posterior teeth first, wait a while and then make trial dentures, filling up the spaces caused by the loss of the back teeth, but only to the point of trying them in. The teeth were then cut off the plaster model and replaced one by one, and holes were made in the plaster to correspond with the sockets of the teeth. The dentures were then inserted at the time the other teeth were removed. Appearance was preserved, and the denture was more comfortable. The benefit to the patient from the psychological standpoint of having the denture fitted early could also not be overlooked. Mr. Charles had referred to the relining of a denture to make up for any alteration that had taken place, and a method which he (the speaker) had found more useful than any other was to use carding wax after it had been collected, purified and rolled out into thin sheets. The denture was coated on the inside with the wax, which melted at a low temperature and flowed exceedingly easily, and the patient allowed to close his mouth, the operation being repeated two or three times to make sure that the denture was absolutely "home." The plate was afterwards flasked, and the palate cut out and a new one made. If the whole of the palate were cut away and only the alveolar portion of the plate left, a perfectly fitting denture resulted. It was better to reconstruct a denture in that way that to attempt to make a new one.
Mr. CHARLES (in reply) said that in his view function did not play so important a part in growth as it had been supposed to do. Teeth came into position owing to some influence of heredity; they might be modified by some external force, but had a natural tendency to go back into their proper position. He had been making dentures in the manner described for about twenty years, and, though he had given up the method from time to time he had invarably gone back to it. On the question of the dentures staying in position, it was his experience that they had done so. As far as the pressure on the condyle was concerned he had referred primarily to ordinary biting movements. He was not at all sure that people bit as heavily on their front teeth as was imagined. They certainly did not bite heavily with artificial front teeth, but when they bit on their front teeth in the ordinary way the condyle was well forward to allow for the backward movement of the teeth. If there was any considerable pressure, it would certainly be a decided hindrance to the backward movement. It was well known, for example, that perfectly efficient nmastication could be maintained when both condyles had been removed.
Dealing with the question of altering the position of the teeth, he regretted that he had not made himself clear. It was always essential to decide whether or not it was necessary to alter the bite in any way, and most important to make any alterations that might be required. It was his practice to fit the denture immediately.
With regard to the point raised by Mr. Dickin, it was a little difficult to determine what changes had taken place, but no doubt great changes could occur in the joints owing to various abnormal factors. When it was a question of mnoving three-sixteenths of an inch, it was probably the case that the condyle had gone back into the fossa. On the question of deafness, raised by Mr. Turner, he had experienced many cases due to the slipping back of the condyle into the fossa, and American workers had quoted instances in which a cure had been effected by raising the level of the occlusal plane. In any case, the deafness was only an extreme symptom of the backward movement which he thought would be found to be much more common than it was supposed to be.
With regard to Mr. Badcock's reference to modifications which were needed in the occlusal plane, he (Mr. Charles) constantly made alterations and was convinced that if the patient was allowed to make a beginning with the denture the alterations could be made afterwards. Bone trimming was quite easy, though he only dealt with what he considered to be considered to be surplus bone. He thought it would be found that when dentures were inserted immediately, the gum undoubtedly filled up any empty space after the teeth and bone had been removed, and he was inclined to think that new bone was formed underneath this.
